An investigation in North-Western Somalia (Somaliland) to determine opportunities and challenges of setting up a Hazard Analysis and Critical Control Points (HACCP) system to be adopted and complied with during operations in an export slaughterhouse was carried out for more than two years. A baseline and after intervention microbiological analysis was carried out on 500 wet and dry meat swab samples collected from carcasses from the slaughterhouse. The analysis was against total viable counts, E. coli counts and Salmonella species. It was established that after intervention through capacity building and supply of basic livestock slaughter equipments and tools, levels of carcass contamination reduced though not statistically significant. Slaughterhouse workers were trained on food safety quality assurance systems of good hygiene practices, standard operating procedures, sanitary standard operating procedures among others. Good opportunities of establishing HACCP system were high as the slaughterhouse had a ready supply of livestock for slaughter and high demand of Somalia small ruminant carcasses in the Middle East countries. However, the implementation faced severe challenges including lack of transport plane for carcasses to export market, frequent severe drought shocks, stiff competition from export of live livestock from Somalia, stiff competition from other countries exporting carcasses to Middle East countries; among others. These led to interruptions to operations and subsequent closure of the slaughterhouse impacting negatively on establishment of a vibrant operational HACCP system.
Introduction
The main aim of food manufacturers is to produce high quality and safe foods. To assure the safety of food, establishing a system based on a continuous management including total quality management, hygiene and good manufacturing practices is essential. Therefore, Hazard Analysis and Critical Control Point (HACCP) system should be examined and complied with in any food processing facility [1] .
HACCP system is defined as a systematic scientific approach aimed at providing food production process quality assurance control. It is designed to prevent the occurrence of food safety public health hazards in processed foods by identifying, evaluating, preventing, eliminating, controlling or reducing hazards which are sig-nificant for food safety to acceptable levels. It ensures that control measures are applied at any point in a food production chain where hazardous or critical situations for hazard contamination could occur [2, 3] .
A HACCP system is the surest way of ensuring food safety from farm-to-fork instead of depending on end product testing. Its goal is to prevent food safety public health hazards at the earliest possible point in the food production, processing or distribution chain. The HACCP approach can be applied right from harvest or production to the point of consumption. Adoption and implementation of HACCP system in addition to traditional meat inspection services and quality control activities would lead to a preventive quality assurance system in any slaughterhouse whether for domestic or export purposes. Export slaughterhouses that have adopted and incorporated the HACCP system in their production processes provide greater confidence to consumers about food safety to importing countries as well as to food safety regulatory authorities. This paper reviews the opportunities and challenges existing in Somaliland meat sub-sector in the adoption and compliance with HACCP system at the study target export slaughterhouse.
Materials and Methods
 Secondary data collection was done through review of literature at FAO Somalia office and search of information from the internet;  Primary data was collected through collection of surface meat swab samples and carrying out microbeological laboratory analysis in Analabs Laboratory in Nairobi, Kenya and data analysis. This was complemented through supply of livestock slaughter equipments and training of abattoir workers of the target slaughterhouse in meat production quality assurance skills.
Implementation Site
The intervention activities were carried out in the expansive country of Somalia; in the independent state of Somaliland (north-western) (Figure 1) . The study period ran from July 2008 to December 2010, for a period of two and a half years at H-Foods export slaughterhouse in Somaliland. This was purposively selected based on prevailing security status, being the only operating export slaughterhouse, ease of communication and government export meat regulating institutions that are paramount to implementation of the HACCP system.
Results and Discussion

First Round of Bacteriological Meat Swab Samples Analysis
A total of 250 surface meat swab samples were collected H-foods from small ruminant carcasses slaughtered from H-foods export slaughterhouse for the first round before intervenetion. The samples were analyzed against total viable counts (TVC), Escherichia coli and presence of Salmonella species. The analysis was done in Analabs Laboratory in Nairobi, Kenya. The results were compared with Gulf Cooperative Council (GCC) countries' microbiological performance criteria where Somalia meat is exported to. Table 1 shows GCC microbeological performance criteria.
Total Viable Counts
The first samples collected from carcasses slaughtered in the export slaughterhouse had average levels of contamination with total viable counts as shown in Table 2 according to Dubai Municipal microbiological performance criteria.
E. coli Counts
Samples collected from carcasses slaughtered in H-foods export slaughterhouse had low levels of contamination with E. coli as shown in Table 3 .
Salmonella Species Presence
None of the 250 surface meat swab samples analyzed tested positive for the presence of Salmonella species.
Capacity Building and Trainings
Interventions to establish a vibrant and verifiable HACCP system in selected H-foods-export slaughter-house started through human resource development and supply of some basic livestock slaughter tools and equipments. The human resource development focused on training both technical and non-technical personnel working in the export slaughterhouse in food quality assurance programs including Good Hygiene Practices (GHP), Standard Operating Procedures (SOP), Sanitary Standard Operating Procedures (SSOP), sound slaughtering techniques, safe recovery of hides and skins and carcass traceability ( Table 2) . FAO Somalia and implementing partner organizations in collaboration with the Somaliland competent authorities supported these activities of capacity building of technical, non-technical and management staff of the export slaughterhouse in meat quality assurance practices. Moreover, FAO supplied the slaughterhouse with basic livestock slaughter equipments including stainless steel knives, stainless steel hooks, stainless steel receptacles, sharpening steels, meat transportation containers and provision of protective gear (gumboots, white coats, overalls, aprons, caps, chin masks and gloves for meat handlers) for slaughterhouse workers. Slightly over 94 percent of slaughterhouse workers were trained in good hygiene practices during meat production in 2009 ( Table 4) . A few selected personnel were further trained in SOP and SSOP which are prerequisite requirements for the establishment of a HACCP system in any food production plant. Initial steps of assembling HACCP teams for the slaughter-house kicked off in mid 2009 after assessment of the slaughterhouse on how far its operation was compliant with hygiene standards during meat production and transportation to airport for airlifting to export markets.
The operations made steady progress in compliance with hygiene standards and improved their facilities in readiness for adoption and implementation of the HACCP system. However, taunting challenges beckoned at the door of the slaughterhouse which was forced to cease operations towards the end of 2009 due to force majeure circumstances [4] .
Second Round of Bacteriological Sample
Analysis after Intervention
Total Viable Counts
After training and supply of basic livestock slaughter equipments, meat contamination level was drastically reduced though not statistically significant as shown in Table 5 .
E. coli Counts
Similarly, levels of E. coli contamination drastically dropped with nearly all carcasses being of excellent grade as shown in Table 6 :
Opportunities and Challenges
Opportunities
At the time (2007-2009) of intervention by FAO and partnership organizations, the slaughterhouse operation was at its best. The slaughterhouse had employed 61 staff on long term contracts and an additional 92 casual workers on a regular basis especially during pick production period of Hajj (annual Islamic pilgrimage to Mecca in Saudi Arabia).
The slaughterhouse processed 4500 -7200 carcasses of 8 -10 kg each per week translating to 18,000 -28,400 carcasses per month during pick months being exported before it closed doors in September 2009. Small ruminants for slaughter were readily supplied by Fasal Global Group Company that had been contracted to supply them regularly on demand. The demand of carcasses in United Arab Emirates, the main market was very high since consumers preferred small ruminants from Somalia due to their small size, organic production management and financial affordability.
Given the huge numbers of chilled small ruminant carcass exports from these study slaughterhouse, ready availability of livestock for slaughter in addition to having hired staff on a regular contractual basis either as permanent or casual, there was every opportunity of establishing a vibrant HACCP system in the facility in order to guarantee the quality and safety of meat from the slaughterhouse for end consumers.
Challenges
The adoption and compliance with an articulate HACCP system started facing a nosedive when operations of Daallo commercial airline that was transporting carcasses to United Arab Emirates (UAE) from Somalia discontinued operations towards the end of 2009. This led to the closure of the slaughterhouse in September 2009 [4] .
However, the slaughterhouse temporarily resumed operations in July 2010 when Juba airlines started transporting their carcasses to UAE but closed doors for a second time at the beginning of December 2010 having exported a paltry 20,253 chilled ruminant carcasses during the five months of operation.
These challenges were further compounded by the lifting of trade ban on live livestock exports from Somalia to Kingdom of Saudi Arabia in October 2009. Consumers at destination markets had preference for live animals as compared to carcasses. This escalated the cost of livestock to an extent that the export slaughterhouse could no longer make ends meet [4] .
Compounding the already fragile situation for the export slaughterhouse under study was the regular droughts that severely affected the livestock body conditions complicating availability of good quality carcasses as required at the export market. This was further complicated by the discovery of explosives on two cargo planes bound for the United States concealed in printer cartridges towards the end of 2010 from Yemen. This led to UAE banning any cargo from Somalia directly to its territory. This forced traders to divert carcasses to Oman by Juba airlines and then transported by road to UAE. This further escalated the operational costs in addition to increased carcass spoilage due to long period on the road. This led to a second time closure of the export slaughterhouse on 11th December 2010 being the last operational date when the investigation was being conducted [4] . The interrupted operations and frequent closure of the slaughterhouse led to an exodus of trained abattoir personnel to take up different employments or start personal businesses. Due to all the said constrains and force majeure challenges, it was a daunting task for FAO to successfully and sustainably assist the export slaughterhouse under the study to adopt and comply with a vibrant, operational and verifiable HACCP system in its infrastructural facilities and operations.
Discussion
Despite the enormous carcass export opportunities in addition to willingness by FAO Somalia and implementing partner organizations to support the implementation of an articulate HACCP system into the study export slaughterhouse, a series of challenges arising complicated the whole process.
Otherwise, implementation and operationalization of an articulate HACCP system in any food plant requires country stability, operational and strong regulatory authorities, steady and expanding markets and very minimal turn-over of trained abattoir personnel [5] . Wamalwa et al., 2011 has shown that training and capacity building have great impact on reducing meat contamination during production. Furthermore, expansion of facilities to accommodate the HACCP system compliant facilities and the ever rising food safety standards is of paramount importance. Regular capacity building and training of personnel in food quality assurance systems is one of the building blocks of establishing a sustainable HACCP system in any food industry [5] .
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